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including﻿opportunities﻿ to:﻿experience﻿autonomy﻿and﻿active﻿ learning﻿ (Etkina,﻿2000;﻿Marbach-Ad﻿
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respectively,﻿ to﻿ systematically﻿ investigate﻿ the﻿ impact﻿ of﻿ texting﻿ based﻿ student﻿ questioning﻿ in﻿ his﻿
undergraduate﻿science﻿class.﻿To﻿minimize﻿author﻿bias,﻿the﻿instructor﻿of﻿the﻿course﻿was﻿not﻿involved﻿
in﻿the﻿data﻿collection,﻿analysis,﻿or﻿reporting﻿on﻿these﻿sections﻿of﻿the﻿manuscript.﻿An﻿institutional﻿
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The﻿next﻿ section﻿ is﻿ structured﻿around﻿ the﻿second﻿question﻿ that﻿ focused﻿on﻿ instructor﻿perceptions﻿
regarding﻿the﻿benefits﻿of﻿receiving﻿student﻿text﻿questions﻿by﻿mobile﻿phone﻿or﻿smart﻿glasses.











Table 1. The final set of codes used to analyze the purpose of the student questions
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Figure 1. Final interview codes
Table 2. Findings from analysis of text message questions received from students
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Table 3. Percentages of levels of questions







Note: percentages do not total 100% due to rounding to the nearest integer.
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gut﻿ feeling﻿ is﻿ that﻿ the﻿questions﻿were﻿more﻿well-formed﻿[than﻿ those﻿ from﻿ the﻿ text﻿ to﻿phone]﻿and﻿
thoughtful…I﻿felt﻿there﻿were﻿fewer﻿silly﻿questions.”
The﻿ TAs﻿ seemed﻿ to﻿ agree.﻿ One﻿ in﻿ particular,﻿ described﻿ these﻿questions﻿ as﻿ being﻿ “real”﻿ and﻿










International Journal of Mobile and Blended Learning
Volume 10 • Issue 1 • January-March 2018
57















































International Journal of Mobile and Blended Learning






































International Journal of Mobile and Blended Learning




platforms﻿on﻿higher﻿education﻿students﻿creative﻿thinking.﻿British Journal of Educational Technology,﻿46(6),﻿
1133–1148.﻿doi:10.1111/bjet.12353
Almeida,﻿P.﻿A.﻿(2012).﻿Can﻿I﻿ask﻿a﻿question?﻿The﻿importance﻿of﻿classroom﻿questioning.﻿Procedia: Social and 
Behavioral Sciences,﻿31,﻿634–638.﻿doi:10.1016/j.sbspro.2011.12.116
American﻿Association﻿ for﻿ the﻿Advancement﻿of﻿Science.﻿ (AAAS).﻿ (1993).﻿Benchmarks﻿ for﻿ science﻿ literacy:﻿
Project﻿2061.﻿New﻿York:﻿Oxford﻿University﻿Press.
Bloom,﻿B.﻿S.,﻿Engelhart,﻿M.﻿D.,﻿Furst,﻿E.﻿J.,﻿Hill,﻿W.﻿H.,﻿&﻿Krathwohl,﻿D.﻿R.﻿(1970).﻿Taxonomy of educational 
objectives: The classification of educational goals (Handbook 1: Cognitive domain).﻿New﻿York:﻿David﻿Mckay.
Caldwell,﻿J.﻿E.﻿(2007).﻿Clickers﻿in﻿the﻿large﻿classroom:﻿Current﻿research﻿and﻿best﻿practice﻿tips.﻿CBE Life Sciences 
Education,﻿6(1),﻿9–20.﻿doi:10.1187/cbe.06-12-0205﻿PMID:17339389
Charmaz,﻿K.﻿(2006).﻿Constructing grounded theory: A practical guide through qualitative analysis.﻿London:﻿
SAGE.
Chin,﻿C.,﻿Brown,﻿D.﻿E.,﻿&﻿Bruce,﻿B.﻿C.﻿(2002).﻿Student-generated﻿questions:﻿A﻿meaningful﻿aspect﻿of﻿learning﻿
in﻿science.﻿International Journal of Science Education,﻿24(5),﻿521–549.﻿doi:10.1080/09500690110095249
Chin,﻿C.,﻿&﻿Osborne,﻿J.﻿(2010).﻿Supporting﻿argumentation﻿through﻿students’﻿questions:﻿Case﻿studies﻿in﻿science﻿
classrooms.﻿Journal of the Learning Sciences,﻿19(2),﻿230–284.﻿doi:10.1080/10508400903530036
Cooper,﻿J.,﻿&﻿Robinson,﻿P.﻿ (2000).﻿The﻿argument﻿for﻿making﻿ large﻿classes﻿seem﻿small.﻿ In﻿J.﻿MacGregor,﻿J.﻿
Cooper,﻿K.﻿Smith,﻿&﻿P.﻿Robinson﻿(Eds.),﻿Strategies for energizing large classes: From small groups to learning 
communities﻿(pp.﻿5–16).﻿San﻿Francisco:﻿Jossey-Bass.﻿doi:10.1002/tl.8101
Cotner,﻿S.﻿H.,﻿Fall,﻿B.﻿A.,﻿Wick,﻿S.﻿M.,﻿Walker,﻿J.﻿D.,﻿&﻿Baepler,﻿P.﻿M.﻿(2008).﻿Rapid﻿feedback﻿assessment﻿
methods:﻿Can﻿we﻿improve﻿engagement﻿and﻿preparation﻿for﻿exams﻿in﻿large-enrollment﻿courses?﻿Journal of Science 
Education and Technology,﻿17(5),﻿437–443.﻿doi:10.1007/s10956-008-9112-8
Cuseo,﻿J.﻿(2007).﻿The﻿empirical﻿case﻿against﻿large﻿class﻿size:﻿Adverse﻿effects﻿on﻿the﻿teaching,﻿learning,﻿and﻿
retention﻿of﻿first-year﻿students.﻿Journal of Faculty Development,﻿21(1),﻿5–21.
Draper,﻿S.﻿W.,﻿&﻿Brown,﻿M.﻿I.﻿(2004).﻿Increasing﻿interactivity﻿in﻿lectures﻿using﻿an﻿electronic﻿voting﻿system.﻿
Journal of Computer Assisted Learning,﻿20(2),﻿81–94.﻿doi:10.1111/j.1365-2729.2004.00074.x







Gallas,﻿K.﻿(1995).﻿Talking in their way into science: Hearing children’s question and theories, responding with 
curricula.﻿London:﻿Teachers﻿College﻿Press.
Harper,﻿K.,﻿Etkina,﻿E.,﻿&﻿Lin,﻿Y.﻿(2003).﻿Encouraging﻿and﻿analyzing﻿student﻿questions﻿in﻿a﻿large﻿physics﻿course:﻿
Meaningful﻿patterns﻿for﻿instructors.﻿Journal of Research in Science Teaching,﻿40(8),﻿779–791.﻿doi:10.1002/
tea.10111
Hatch,﻿J.﻿A.﻿(2002).﻿Doing qualitative research in education settings.﻿Albany:﻿State﻿University﻿of﻿New﻿York﻿Press.
Jesus,﻿H.﻿P.﻿D.,﻿&﻿Moreira,﻿A.﻿C.﻿(2009).﻿The﻿role﻿of﻿students’﻿questions﻿in﻿aligning﻿teaching,﻿learning﻿and﻿
assessment:﻿A﻿case﻿study﻿from﻿undergraduate﻿sciences.﻿Assessment & Evaluation in Higher Education,﻿34(2),﻿
193–208.﻿doi:10.1080/02602930801955952
International Journal of Mobile and Blended Learning





Lattuca,﻿L.﻿R.,﻿&﻿Stark,﻿J.﻿S.﻿(2009).﻿Shaping the college curriculum: Academic plans in context﻿(2nd﻿ed.).﻿San﻿
Francisco,﻿CA:﻿Jossey-Bass.
Marbach-Ad,﻿G.,﻿&﻿Sokolove,﻿P.﻿(2000a).﻿Can﻿undergraduate﻿biology﻿students﻿learn﻿to﻿ask﻿higher﻿level﻿questions?﻿
Journal of Research in Science Teaching,﻿37(8),﻿854–870.﻿doi:10.1002/1098-2736(200010)37:8<854::AID-
TEA6>3.0.CO;2-5
Marbach-Ad,﻿G.,﻿&﻿Sokolove,﻿P.﻿(2000b).﻿Good﻿Science﻿Begins﻿with﻿Good﻿Questions:﻿Answering﻿the﻿Need﻿for﻿
High-Level﻿Questions﻿in﻿Science.﻿Journal of College Science Teaching,﻿30(3),﻿192–195.
Mulryan-Kyne,﻿C.﻿(2010).﻿Teaching﻿large﻿classes﻿at﻿college﻿and﻿university﻿levels:﻿Challenges﻿and﻿opportunities.﻿
Teaching in Higher Education,﻿15(2),﻿175–185.﻿doi:10.1080/13562511003620001
National﻿Research﻿Council.﻿(NRC).﻿(2012).﻿A﻿framework﻿for﻿K-12﻿science﻿education:﻿Practices,﻿crosscutting﻿
concepts,﻿and﻿core﻿ideas.﻿Washington,﻿DC:﻿National﻿Academies﻿Press.
NGSS﻿Lead﻿States.﻿(2013).﻿Next generation science standards: For states, by states.﻿Washington,﻿DC:﻿National﻿
Academies﻿Press.
Pradhan,﻿A.,﻿Sparano,﻿D.,﻿&﻿Ananth,﻿C.﻿V.﻿(2005).﻿The﻿influence﻿of﻿an﻿audience﻿response﻿system﻿on﻿knowledge﻿
retention:﻿ An﻿ application﻿ to﻿ resident﻿ education.﻿ American Journal of Obstetrics and Gynecology,﻿ 193(5),﻿
1827–1830.﻿doi:10.1016/j.ajog.2005.07.075﻿PMID:16260243
Prince,﻿M.﻿(2004).﻿Does﻿active﻿learning﻿work?﻿A﻿review﻿of﻿the﻿research.﻿The Journal of Engineering Education,﻿
93(3),﻿223–231.﻿doi:10.1002/j.2168-9830.2004.tb00809.x
Shapiro,﻿B.﻿(2015).﻿Questioning﻿for﻿teaching﻿and﻿learning﻿in﻿science.﻿In﻿Encyclopedia of Science Education﻿
(pp.﻿815–817).﻿Springer﻿Netherlands.
Stemler,﻿S.﻿ (2001).﻿An﻿overview﻿of﻿ content﻿ analysis.﻿Practical Assessment, Research & Evaluation,﻿7(17).﻿
Retrieved﻿from﻿http://PAREonline.net/getvn.asp?v=7&n=17
Svinicki,﻿M.,﻿&﻿McKeachie,﻿W.﻿(2010).﻿McKeachie’s teaching tips: Strategies, research and theory for college 
and university teachers﻿(13th﻿ed.).﻿Belmont,﻿CA:﻿Cengage﻿Learning﻿Inc.
Thomas,﻿K.,﻿Orthober,﻿T.﻿K.,﻿&﻿Schultz,﻿N.﻿(2009).﻿Using﻿Text-Messaging﻿in﻿the﻿Secondary﻿Classroom.﻿In﻿I.﻿
Gibson,﻿R.﻿Weber,﻿K.﻿McFerrin,﻿R.﻿Carlsen﻿&﻿D.﻿Willis﻿(Eds.),﻿Proceedings of Society for Information Technology 
& Teacher Education International Conference 2009﻿(pp.﻿2159-2164).﻿Chesapeake,﻿VA:﻿Association﻿for﻿the﻿
Advancement﻿of﻿Computing﻿in﻿Education﻿(AACE).
van﻿Zee,﻿E.,﻿Iwasyk,﻿M.,﻿Kurose,﻿A.,﻿Simpson,﻿D.,﻿&﻿Wild,﻿J.﻿(2001).﻿Student﻿and﻿teacher﻿questioning﻿during﻿
conversations﻿ about﻿ science.﻿ Journal of Research in Science Teaching,﻿ 38(2),﻿ 159–190.﻿ doi:10.1002/1098-
2736(200102)38:2<159::AID-TEA1002>3.0.CO;2-J
Vološinov,﻿V.﻿N.﻿(1973).﻿Marxism and the Philosophy of Language.﻿Cambridge,﻿MA:﻿Harvard﻿University﻿Press.
Vygotsky,﻿ L.﻿ S.﻿ (1929).﻿ The﻿ problem﻿ of﻿ the﻿ cultural﻿ development﻿ of﻿ the﻿ child﻿ II.﻿ The Journal of Genetic 
Psychology,﻿36,﻿415–432.
Watts,﻿M.,﻿Gould,﻿G.,﻿&﻿Alsop,﻿S.﻿(1997).﻿Questions﻿of﻿understanding:﻿Categorizing﻿pupils’﻿questions﻿in﻿science.﻿
The School Science Review,﻿79(286),﻿57–63.
Weimer,﻿M.﻿(2010).﻿Taking﻿stock﻿of﻿what﻿faculty﻿know﻿about﻿learning.﻿In﻿C.﻿Christiensen﻿Hughes﻿&﻿J.﻿Mighty﻿
(Eds.),﻿Taking stock: Research on teaching and learning in higher education﻿(pp.﻿81–93).﻿Montreal,﻿Kingston:﻿
McGill-Queen’s﻿University﻿Press.
Yin,﻿R.﻿K.﻿(2015).﻿Case study research: Design and methods﻿(5th﻿ed.).﻿Thousand﻿Oaks,﻿CA:﻿Sage.
International Journal of Mobile and Blended Learning
Volume 10 • Issue 1 • January-March 2018
61
Helen Crompton is an Assistant Professor of Instructional Technology at Old Dominion University Virginia. She is 
a highly experienced researcher, educator, author and presenter in the field of educational technology. She draws 
from 24 years in education and she has a PhD in educational technology and mathematics education from the 
University of North Carolina at Chapel Hill. Her research focuses on the affordances of mobile learning in teaching 
and learning.
Stephen Burgin is an Assistant Professor of Science Education in the department of curriculum and instruction at 
the University of Arkansas. He has a PhD in curriculum and instruction with a specialization in science education 
from the University of Florida. His research focuses on engaging learners in the authentic practice of scientific 
investigation.
Declan De Paor is a recently retired Full Professor of geophysics and astronomy, and Planetarium Director at 
Old Dominion University. He received a Ph.D. in geoscience from the National University of Ireland in 1981. His 
research interests include tectonics, geophysical visualization, and discipline-based educational research. He won 
awards from Google Inc. for sub-surface visualization in Google Earth and from ODU for teaching large general 
education classes with technology.
Kristen Gregory is a Doctoral Candidate in Curriculum and Instruction: Literacy Leadership at Old Dominion 
University. She has over 20 years’ experience as an educator in K-12 and higher education. Her research interests 
center on disciplinary literacy, adult literacy, and mobile learning.
